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Instrument Field Campaign Coverage

Crystal-Face experiment occured during July, 2002.
CERES provided coverage on a daily basis.

Both CERES/Terra and Aqua provided coverage
Terra subsetted Crystal-Face data available now

Aqua subsetted Crystal-Face data available in 01/03.
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Aqua: Initial Validation Status
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CERES Instrument Radiometric Validation Activities

Product Spatial Temporal Metric Spectral
Scale Scale Band
Filtered
Internal BB ere N/A N/A Absolute Stability TOT, WN
Radiance
Filtered
On-Board | Internal Lamp nere N/A N/A Absolute Stability SW
Radiance
Filtered
Solar rere N/A N/A Relative Stability TOT, SW
Radiance
Filtered Inter-Channel
Theoretical Line-by-Line ! . > 20 Km Instantaneous . TOT, WN
Radiance Theoretical Agreement
Unfiltering Algorithm N/A N/A N/A N/A TOT, SW, WN
Theoretical Validation
Inter-satellite Unfiltered . . Inter-Instrument
(Direct Comparison) Radiance 1-deg Grid 1 per crossing Agreement, Stability TOT, SW, WN
Tropical Matched Pixel i -
Vicarious rc.)plca atc E.! Ixels Unfll_tered Pixel to Pixel Daily Inter-Instrument TOT, SW, WN
(Direct Comparison) Radiance Agreement
Tropical Mean Unfiltered Inter-Channel
(Geographical Average) Radiance 20N —-20S Monthly Agreement, Stability TOT, WN
Unfiltered Inter-Instrument
DCC Albedo Radiance >40 Km Monthly agreement, Stability SW
DCC 3-channel Unfiltered >100 Km Monthly Inter-Channel TOT, SW
Radiance consistency, stability
TIme Space Averaging Fluxes Global Monthly Inter-Instrument LW, SW

Agreement




Initial Aqua Coastline Detection
July, 2002
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Aqua: Initial Validation Summary

Ground to Flight calibration stability is better than 0.5% for LW/TOT and WN
channels.

Coastline detection studies suggest pointing knowledge at the 1-2 km level.

Significant issues regarding the understanding of the SW calibration of the SW
and SW portion of the TOT channels in the Beta BDS and ERBE-Like products.

On-board lamps suggest SW channel calibrations shifted from ground to flight,
FM-3 by (-)4%, FM-4 by 2%.

Vicarious studies suggest the SW/TOT channels for both FM3 and FM4 are high
by ~6%, resulting in inconsistencies between the SW and SW/TOT channels of
~10% for FM3 and ~4% for FM4.

Edition1 data products (BDS and ERBE-like) are scheduled for January ‘03
release.

Only two full months of data to date for analysis (July and August)....

Just beginning to get a consistent story together, we are confident that all issues
will be understood prior to release of Edition1 BDS and ERBE-like data products
in January, 2003.



Lifetime Radiometric Stability

Determined with the Internal Calibration Module

Aqua/Flight Model 3

e Window = Total ¢ Shortwave

Normalized to Ground
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Aqua/Flight Model 4

Lifetime Radiometric Stability

Determined with the Internal Calibration Module

e Window = Total ¢ Shortwave

Gain Stability (%)
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Aqua/Flight Model 3
On-Orbit Radiometric Stability

Determined with the Mirror Attenuator Mosaic (MAM)

e Shortwave = Total
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Aqua/Flight Model 4
On-Orbit Radiometric Stability

Determined with the Mirror Attenuator Mosaic (MAM)

e Shortwave = Total

Flight Solar Cal

Normalized to Initial |
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Aqua/Terra Inter-Calibration Over|
Greenland |

* Orbits intersect at 69.5 deg i

* Temporal matching <15 mins \
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Aqua and Terra Inter-Calibration
Coincident Scan Planes - Greenland

Terra-FM1 ey Aqua-FM4
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Terra/Aqua Intercalibration
FM1 and FM4 Regional (Greenland) Comparison

Terra-FM1 - Aqua-FM4
(Descending) { (Ascending)

- Tl

Mean St.Dev Abs Diff % Diff
SW 152.1 49.8 3.7+/-0.4 2.5
LWaay 83.4 5.7 8.1 +/- 0.22 9.7
WNday 5.08 0.9 0.1 +/- 0.01 21
All units in W/m?/sr n=271
Diff = FM4 - FM1 Mean = FM4
Data Products: FM1 - Edition1 (FM1 LWauay is high by about 2.6 W/m?2)
FM4 - Beta

Conclusion: FM4 SW/TOT channel is high by 5.6%




Aqua and Terra Inter-Calibration

Coincident Scan Planes - Daily

Terra-FM1
(Descending)
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Terra/Aqua Intercalibration

A, FM1 and FM4 Zonal Comparison G
oF 4 } | Terra-FM1 Aqua-FM4 A T
- 4» ¥ 2 (Descending) (Ascending) | s
Mean St.Dev Abs Diff % Diff
SW 97.1 44.9 1.7 +/- 0.1 1.6
LWaay 83.1 7.3 4.9 +/- 0.06 6.1
LWhignt 55.9 6 0.1 +/- 0.02 0.2
WNday 5.7 1.28 0.1 +/- 0.01 1.7
WNhight 3.1 .63 0.06 +/- 0.01 1.8
All units in W/m2/sr n=5987
Diff = FM4 - FM1 Mean = FM4
Data Products: FM1 - Edition1 (FM1 LWauay is high by about 1.9 W/m?2)
FM4 - Beta

Conclusion: FM4 SW/TOT channel is high by 5.2%



Aqua, Tropical Mean Self Consistency

Radiance (W/m~2/sr)
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Day-Night Differences
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FM-3
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disagree by 10.3%

FM-4
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disagree by 3.9%



(FM4 - FM3) [w/m*2]

%Difference from FM3

Aqua Direct Comparison

Daytime LW Flux

co-located nadir measurements
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Differences Grow with Scene brightness implying SW problem.



Aqua Direct Comparison
Nighttime LW Flux

Co-located nadir measurements
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Aqua Direct Comparison
SW Flux

Co-located nadir measurements
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On-board lamps suggest only a 5% difference between FM3 & FM4



(FM4 - FM3)
[w/mA2/str/micron]

%Difference from FM3

Aqua Direct Comparison
Daytime WN Radiance

Co-located nadir measurements
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(FM4 - FM3)
[w/mA2/str/micron]

%Difference from FM3

Aqua Direct Comparison

Nighttime WN Radiance

Co-located nadir measurements
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Aqua Three Channel Inter-Comparison

Using Deep Convective Clouds
Beta BDS and ES-8 Data Products
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Values are consistent with those found in the TM studies.



Aqua: Initial Validation Summary

Ground to Flight calibration stability is better than 0.5% for LW/TOT and WN
channels.

Coastline detection studies suggest pointing knowledge at the 1-2 km level.

Significant issues regarding the understanding of the SW calibration of the SW
and SW portion of the TOT channels in the Beta BDS and ERBE-Like products.

On-board lamps suggest SW channel calibrations shifted from ground to flight,
FM-3 by (-)4%, FM-4 by 2%.

Vicarious studies suggest the SW/TOT channels for both FM3 and FM4 are high
by ~6%, resulting in inconsistencies between the SW and SW/TOT channels of
~10% for FM3 and ~4% for FM4.

Edition1 data products (BDS and ERBE-like) are scheduled for January ‘03
release.

Only two full months of data to date for analysis (July and August)....

Just beginning to get a consistent story together, we are confident that all issues
will be understood prior to release of Edition1 BDS and ERBE-like data products
in January, 2003.



Terra: Edition2 BDS and ES-8 Data Products
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Edition 2 BDS and ERBE-LIke Products:
Drift Removal Methodology

Drifts are modeled as originating from either of 2 physical entities.....

« Radiometric Gain Change
v' Wavelength independent change in sensor responsivity
v’ Corrections implemented in Count Conversion algorithm (SS1)

« Spectral Response Change
v Wavelength dependent change in sensor absorptivity
v Corrections implemented in Spectral Unfiltering algorithms (SS2)

v Updated Radiometric Gains and Spectral Response Functions will be
generated on a monthly basis and will be implemented on either a daily
(Gains) or monthly (Spectral) interpolated basis.

Instrument Group has delivered corrections for the first 12 months of Terra
data. Testing is still occuring for Mar-01 to present.



By Channel and Date

Terra BDS and ERBE-Like Edition 2 Changes

Ground to Flight Gain Changes (Bias)

FM-1 (%) FM-2 (%)
TOT 0.20 0.12
WN 0.48 1.3
SW -0.26 0.16

On-orbit Gain Changes (linearly interpolated drifts)

3/00 - 2/01 3/01 - 2/02
FM-1 (%) FM-2 (%) FM-1 (%) FM-2 (%)
TOT 0.125 0.28 0.125 0.56
WN
SW

On-orbit Spectral Response Changes (linearly interpolated drifts)

3/00 - 2/01 3/01 - 2/02
FM-1 (%) FM-2 (%) FM-1 (%) FM-2 (%)
sw/TOT 1.0 1.0
LW/TOT
WN

SwW




Edition 2 BDS and ERBE-Like Products:
Preliminary Results

« Spectral Response Change
v' Modeled as a linear 2.0% increase in the spectral throughput of the
SW portion of the FM-2 Total channel (l.e. 0.2 - 3.0 microns) over the
first 25 months of data collected.
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Terra/Flight Model 1
Lifetime Radiometric Stability

Determined with the Internal Calibration Module

e Window = Total ¢ Shortwave
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> - Calibration Data
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Terra/Flight Model 2

Lifetime Radiometric Stability

Determined with the Internal Calibration Module
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Solar Cal Stability (%)

Terra/Flight Model 2
On-Orbit Radiometric Stability

Determined with the Mirror Attenuator Mosaic (MAM)

e Shortwave = Total
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Terra/Flight Model 1
On-Orbit Radiometric Stability

Determined with the Mirror Attenuator Mosaic (MAM)

e Shortwave = Total
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Terra Edition 2 BDS and ERBE-Like Summary
3/00 - 2/01

Actions

Updated initial flight gains to account for shifts during launch.
Acounted for on-orbit drifts in detector responsivites, or gains.

Accounted for changes in spectral coloration of the SW/TOT channels

Results (for All-Sky cases, 3/00 - 2/01)

LWday LWhight SW WNday WNhight
Ed2 Ed1 | Ed2 Ed1 Ed2 Ed1 |Ed2 Ed1 |Ed2 Ed1
Stability Wim2 | <5 25 01 05
% <2 1.0 <1 .25
Bias Wim2 | <1 *** 5 8 | <1 10| .01 .06 | .01 .05
% <5 * | <2 <4 | <1 25|02 10| 02 1.0




Terra Direct Comparison

Daytime LW Flux

Daytime LW Flux
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Terra Direct Comparison
Daytime LW Flux % Difference

Daytime LW Flux
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Terra Direct Comparison

Nighttime LW Flux

Nighttime LW Flux
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Terra Direct Comparison
Nighttime LW Flux % Difference

Nighttime LW Flux
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Terra Direct Comparison

SW Flux

SW Flux
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Terra Direct Comparison

SW Flux % Difference

SW Flux
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Terra Direct Comparison

Nighttime WN Radiance

Nighttime WN Radiance
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Terra Direct Comparison
Nighttime WN Radiance % Difference

Nighttime WN Radiance
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Terra Direct Comparison
Daytime WN Radiance

Daytime WN Radiance
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Terra Direct Comparison
Daytime WN Radiance % Difference
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